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the highway fuel economy test cycle
and tested according to the require-
ments of SAE J1711, Recommended
Practice for Measuring the Exhaust
Emissions and Fuel Economy of Hy-
brid-Electric Vehicles, Including Plug-
In Hybrid Vehicles (incorporated by
reference in §86.1). The equivalent all-
electric range of a PHEV is determined
from the following formula:

EAER = Rcpa X ((CO2¢cs — CO2cp/CO2cs))

Where:

EAER = the equivalent all-electric range at-
tributed to charge-depleting operation of
a plug-in hybrid electric vehicle on the
highway fuel economy test cycle.

Rcpa = The actual charge-depleting range de-
termined according to SAE J1711, Rec-
ommended Practice for Measuring the
Exhaust Emissions and Fuel Economy of
Hybrid-Electric Vehicles, Including Plug-
In Hybrid Vehicles (incorporated by ref-
erence in §86.1).

COscs = The charge-sustaining CO, emissions
in grams per mile on the highway fuel
economy test determined according to
SAE J1711, Recommended Practice for
Measuring the Exhaust Emissions and
Fuel Economy of Hybrid-Electric Vehi-
cles, Including Plug-In Hybrid Vehicles
(incorporated by reference in §86.1).

COzcp = The charge-depleting CO, emissions
in grams per mile on the highway fuel
economy test determined according to
SAE J1711, Recommended Practice for
Measuring the Exhaust Emissions and
Fuel Economy of Hybrid-Electric Vehi-
cles, Including Plug-In Hybrid Vehicles
(incorporated by reference in §86.1).

(3) The actual production of quali-
fying vehicles may be multiplied by
the applicable value according to the
model year, and the result, rounded to
the nearest whole number, may be used
to represent the production of quali-
fying vehicles when calculating aver-
age carbon-related exhaust emissions
under §600.512 of this chapter.

[77 FR 63164, Oct. 15, 2012]
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§86.1867-12 CO. credits for reducing
leakage of air conditioning refrig-
erant.

Manufacturers may generate credits
applicable to the CO, fleet average pro-
gram described in §86.1865-12 by imple-
menting specific air conditioning sys-
tem technologies designed to reduce
air conditioning refrigerant leakage
over the useful life of their passenger
automobiles and/or light trucks. Cred-
its shall be calculated according to this
section for each air conditioning sys-
tem that the manufacturer is using to
generate CO, credits. Manufacturers
may also generate early air condi-
tioning refrigerant leakage credits
under this section for the 2009 through
2011 model years according to the pro-
visions of §86.1871-12(b).

(a) The manufacturer shall calculate
an annual rate of refrigerant leakage
from an air conditioning system in
grams per year according to the proce-
dures specified in SAE J2727 (incor-
porated by reference in §86.1). In doing
so, the refrigerant permeation rates for
hoses shall be determined using the
procedures specified in SAE J2064 (in-
corporated by reference in §86.1) The
annual rate of refrigerant leakage from
an air conditioning system shall be
rounded to the nearest tenth of a gram
per year. The procedures of SAE J2727
may be used to determine leakage
rates for HFC-134a and HFO-1234yf;
manufacturers should contact EPA re-
garding procedures for other refrig-
erants. The annual rate of refrigerant
leakage from an air conditioning sys-
tem shall be rounded to the nearest
tenth of a gram per year.

(b) The CO,-equivalent gram per mile
leakage reduction used to calculate the
total leakage credits generated by an
air conditioning system shall be deter-
mined according to this paragraph (b),
separately for passenger automobiles
and light trucks, and rounded to the
nearest tenth of a gram per mile:

(1) Passenger automobile leakage
credit for an air conditioning system:

Leaks$: core) (GWPREF
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§86.1867-12

Where:

MaxCredit is 12.6 (grams CO,-equivalent/
mile) for air conditioning systems using
HFC-134a, and 13.8 (grams CO,-equivalent/
mile) for air conditioning systems using a re-
frigerant with a lower global warming poten-
tial.

LeakScore means the annual refrigerant
leakage rate determined according to the
procedures in SAE J2727 (incorporated by
reference in §86.1), where the refrigerant per-
meation rates for hoses shall be determined
using the procedures specified in SAE J2064
(incorporated by reference in §86.1). If the
calculated rate is less than 8.3 grams/year (or
4.1 grams/year for systems using only elec-
tric compressors), the rate for the purpose of

40 CFR Ch. | (7-1-13 Edition)

this formula shall be 8.3 grams/year (or 4.1
grams/year for systems using only electric
compressors).

GWPregr means the global warming poten-
tial of the refrigerant as indicated in para-
graph (e) of this section or as otherwise de-
termined by the Administrator;

HiLeakDis means the high leak disincen-
tive, which is zero for model years 2012
through 2016, and for 2017 and later model
years is determined using the following
equation, except that if GWPrgr is greater
than 150 or if the calculated result of the
equation is less than zero, HiLeakDis shall
be set equal to zero, or if the calculated re-
sult of the equation is greater than 1.8 g/mi,
HiLeakDis shall be set to 1.8 g/mi:

(LeakScore — LeakThreshold)

HileakDis = 1.8 x (

Where,

LeakThreshold = 11.0 for air conditioning
systems with a refrigerant capacity less
than or equal to 733 grams; or

LeakThreshold = [Refrigerant Capacity x
0.015] for air conditioning systems with a
refrigerant capacity greater than 733

Leakage Credit = MaxCredit x [1 -

Where:

MaxCredit is 15.6 (grams CO,-equivalent/
mile) for air conditioning systems using
HFC-134a, and 17.2 (grams CO,-equiva-
lent/mile) for air conditioning systems
using a refrigerant with a lower global
warming potential.

LeakScore means the annual refrigerant
leakage rate determined according to the
provisions of SAE J2727 (incorporated by
reference in §86.1),, where the refrigerant
permeation rates for hoses shall be deter-
mined using the procedures specified in
SAE J2064 (incorporated by reference in
§86.1). If the calculated rate is less than
10.4 grams/year (or 5.2 grams/year for sys-
tems using only electric compressors),
the rate for the purpose of this formula

33 )

grams, where RefrigerantCapacity is the
maximum refrigerant capacity specified
for the air conditioning system, in
grams.

(2) Light truck leakage credit for an
air conditioning system:

(

LeakS core) (GWPRE 7

207 1430 )] — HileakDis

shall be 10.4 grams/year (or 5.2 grams/
year for systems using only electric com-
pressors).

GWPrer means the global warming potential
of the refrigerant as indicated in para-
graph (e) of this section or as otherwise
determined by the Administrator;

HiLeakDis means the high leak disincentive,
which 1is zero for model years 2012
through 2016, and for 2017 and later model
years is determined using the following
equation, except that if GWPggr is great-
er than 150 or if the calculated result of
the equation is less than zero, HiLLeakDis
shall be set equal to zero, or if the cal-
culated result of the equation is greater
than 2.1 g/mi, HiLeakDis shall be set to
2.1 g/mi:

HileakDis = 2.1 x (

{LeakScore — LeakTh:reshold))
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Where:

LeakThreshold = 11.0 for air conditioning
systems with a refrigerant capacity less
than or equal to 733 grams; or

LeakThreshold = [Refrigerant Capacity x
0.015] for air conditioning systems with a
refrigerant capacity greater than 733
grams, where RefrigerantCapacity is the
maximum refrigerant capacity specified
for the air conditioning system, in
grams.

(c) The total leakage reduction cred-
its generated by the air conditioning
system shall be calculated separately
for passenger automobiles and light
trucks according to the following for-
mula:

Total Credits (Megagrams) = (Leakage
x Production x VLM) + 1,000,000

Where:

Leakage = the COz-equivalent leakage credit
value in grams per mile determined in
paragraph (b)(1) or (b)(2) of this section,
whichever is applicable.

Production = The total number of passenger
automobiles or light trucks, whichever is
applicable, produced with the air condi-
tioning system to which to the leakage
credit value from paragraph (b)(1) or
(b)(2) of this section applies.

VLM = vehicle lifetime miles, which for pas-
senger automobiles shall be 195,264 and
for light trucks shall be 225,865.

(d) The results of paragraph (c) of
this section, rounded to the nearest
whole number, shall be included in the
manufacturer’s credit/debit totals cal-
culated in §86.1865-12(k)(5).

(e) The following values for refrig-
erant global warming potential
(GWPger), or alternative values as de-
termined by the Administrator, shall
be used in the calculations of this sec-
tion. The Administrator will determine
values for refrigerants not included in
this paragraph (e) upon request by a
manufacturer.

§86.1868-12

(1) For HFC-134a, GWPggr = 1430;
(2) For HFC-152a, GWPggr = 124;
(3) For HFO-1234yf, GWPger = 4;
(4) For CO,, GWPggr = 1.

[77 FR 63165, Oct. 15, 2012]

§86.1868-12 CO: credits for improving
the efficiency of air conditioning
systems.

Manufacturers may generate credits
applicable to the CO, fleet average pro-
gram described in §86.1865-12 by imple-
menting specific air conditioning sys-
tem technologies designed to reduce
air conditioning-related CO, emissions
over the useful life of their passenger
automobiles and/or light trucks. Cred-
its shall be calculated according to this
section for each air conditioning sys-
tem that the manufacturer is using to
generate CO, credits. Manufacturers
may also generate early air condi-
tioning efficiency credits under this
section for the 2009 through 2011 model
years according to the provisions of
§86.1871-12(b). For model years 2012 and
2013 the manufacturer may determine
air conditioning efficiency credits
using the requirements in paragraphs
(a) through (d) of this section. For
model years 2014 through 2016 the eligi-
bility requirements specified in either
paragraph (e) or (f) of this section must
be met before an air conditioning sys-
tem is allowed to generate credits. For
model years 2017 and later the eligi-
bility requirements specified in para-
graph (g) of this section must be met
before an air conditioning system is al-
lowed to generate credits.

(a)(1) 2012 through 2016 model year air
conditioning efficiency credits are
available for the following technologies
in the gram per mile amounts indi-
cated in the following table:

Credit
Air conditioning technology value
(g/mi)
Reduced reheat, with externally-controlled, variable-displacement compressor (e.g. a compressor that controls dis-
placement based on temperature setpoint and/or cooling demand of the air conditioning system control settings in-
side the passenger compartment). ........ 1.7
Reduced reheat, with externally-controlled, fixed- dlsplacement or pneumatlc varlable dlsplacement compressor (eg
a compressor that controls displacement based on conditions within, or internal to, the air conditioning system,
such as head pressure, suction pressure, or evaporator outlet temperature). . 1.1
Default to recirculated air with closed-loop control of the air supply (sensor feedback to control |nter|or air quallty)
whenever the ambient temperature is 75 °F or higher: Air conditioning systems that operated with closed-loop
control of the air supply at different temperatures may receive credits by submitting an engineering anaIyS|s to the
Administrator for approval. ... . 1.7
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